Actin and tubulin arrays in cultured Xenopus melanophores responding to melatonin.
Melatonin induces pigment granule aggregation in amphibian melanophores. In the studies reported here, we have used fluorescence microscopic techniques to test the hypothesis that such melatonin-induced pigment movement is correlated with alterations in either the actin or tubulin cytoskeletal patterns of cultured Xenopus melanophores. In general, the cytoplasmic domains of the cultured melanophores were flat and thin except in the perinuclear region (especially when the pigment was aggregated). The microtubules and microfilaments were usually found in the same focal plane; however, on occasion, microfilaments were closer to the substratum. Microtubules were arranged in arrays radiating from what are presumed to be cytocenters. A small percentage of the melanophores were very large, had actin-rich circular perimeters and did not respond as rapidly to melatonin treatment as did the other melanophores. Melanophores with either aggregated or dispersed melanosomes had low intensity rhodamine-phalloidin staining of actin filaments compared to nonpigmented cells, whereas the FITC anti-tubulin intensities were comparable in magnitude to that seen in nonpigmented cells. When cells were fixed prior to complete melatonin-induced pigment granule aggregation there was no abrupt diminution in either the tubulin or actin staining at the boundary between pigment granule-rich and pigment granule-poor cytoplasmic domains. Nor could the actin and tubulin patterns in cells with partially aggregated melanosomes be reliably distinguished from those in melanophores in which the melanosomes were either completely dispersed or completely aggregated. These data argue against the hypothesis that melatonin causes consistent large-scale rearrangements of tubulin and actin polymers as it induces pigment aggregation in Xenopus melanophores.